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Title: 

Jmproved method of producing alumina 

Abstract: 

Aluminium hydroxide Is calcined In the presence of a metallic haSI.de and a boron 
compound to form an alumina which may be capable of being compacted to an Increased 
degree before firing to form a refractory or a high temperature electrical Insulator, The 
aluminium hydroxide may be produced by the Bayer process. The preferred halide is 
aluminium fluoride; chlorides, bromides and iodides may also be used, calcium and 
potassium halldes being mentioned. The preferred boron compound Is boric acid. When 
using aluminium fluoride and boric acid, preferred proportions are respectively up to 5% 
and 1-5% by weight of the aluminium hydroxide. Suitable calcining temperatures are 

1400-1500 PEG C, 
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Improved metkod of 

We, Gbneral Motors Limited, a British 
Company, of 23, Bueldngham Gate, London* 
S.WJ, do hereby declare tixe invention, for 
which we pray that a patent may be granted 
to lis, and the method by which It is to be 
performed, to be particularly described in 
and by the following statement : — 

This invention relates to an improved 
method of producing alumina from alumin- 
ium hydroxide, particularly from aluminium 
hydroxide which is produced by the Bayer 
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Calcined alumina is used as the main con- 
stituent in the manufacture of refractories, 
15 electrical insulators such as those in spark 
plugs, and like articles. Dining manufacture 
of such articles the alumina is usually mixed 
with minor proportions of other materials, 
then moulded to shape, and finally fired, 
20 when a. certain amount of shrinkage ocelli's* 
One object of the present invention is to keep 
the shrinkage to a minimum and substantially 
constant for different batches of alumina 
mixtures: i£ the shrinkage is itself small 
25 then the possible relative shrinkage of differ- 
ent batches is very small and its effect 
becomes of secondary importance. 

The shrinkage depends partly on the 
degree to which the alumina mixture is com* 
30 pacted during moulding: die greater the 
degree of compacting, the smaller the shrink- 
age during firing. 

Thus crystalline alumina which itself can 
be highly compacted is advantageous for 
35 two reasons; firstly because shrinkage during 
firing is small, and secondly because possible 
variations in shrinkage between different 
batches of alumina are mmnnised, 
h A method according to the -present inven- 
40 tion comprises calcining aluminium hydrox- 
ide in the presence of a metallic halide and a 
boron compound. By this method, the 
degree to which the crystalline alumna and 
hence the mixture to be moulded can be com** 
45 pacted can be increased. 

Themgtaljic halide may be a chloride, 
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bromide or iodide but is advantageously a 
fluoride. 

If a metallic bromide or iodide is used, the 
degree to which the mixture can be com- 5$ 
pasted is but slightly increased. Better 
results are obtainable with metallic chlorides 
but these are not as good as the results ob- 
tained with a metallic fluoride, 

The metallic salt may, for example, be a 55 
calcium or potassium salt, but is preferably 
an aluminum salt since such a salt, on de- 
composition during the cakanatioaa, not only 
does not leave any undesirable residue in the 
alumina but also increases the degree by 
winch the mixture can be compacted. 

The boron compound is preferably boric 
acid. 

The quantities of the halide required to 
produce crystalline alumina which can be 
compacted to the desired degree depends on 
the nature of the compound and ifie halide 
and on the temperature and time of calcina- 
tion* 

A certain molecular weight of fluorine ion 
has a greater effect on the degree to which 
the alumina can be compacted than equiva- 
lent molecular weights of other halide loss. 

The degree to which the alumina can be 
compacted is increased by the temperature of 75 
calcination and duration of calcmation. H , 
however, the duration of calcination exceeds 
a certain optimum time crystal growth 
occurs, and a higher firing temperature is 
required to obtain fired alumina of the de- m 
sired density than when the optimum calcina- 
tion time js not exceeded. 

If boric acid md aluminium fluoride are 
used, the former should be present in a pro- 
portion between 1% and 5% by weight and 85 
the latter up to 5 % by weight of the alumin- 
ium hydrojdde, e.g. as produced by the Bayer 
process, 

Oysfelline alumina which can be highly 
compacted can be obtained by adding 2% m 
by weight of powdered boric acid and 0,5% 
by .weight of powdered aluminium fluoride 
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to aluminium hydroxide, and then caicking 
the mixture for three hours at a temperature 
of about 1,500° C M the same mixture is 
calcined for tee hours at MQO'C the 
5 degree to which alumina can he compacted 
is appreciably reduced; and is markedly re- 
duced when calcined for three hours at 
1300 p G 

Crystalline alumina wbidi can slIso be 
M^y compacted can be obtained by adding 
2% by weight of powdered boric add and 
LQ% by weight of powdered aluminium 
fluoride to aluminium hydroxide which has 
been produced e.g* by the Bayer process, and 
15 then, as before, c^ieiiung the mixture for 
three hours at a temperature of 1,500° C* 
However, if the same mixture is calcined for 
three hours at 1*400° C. there is no appreci- 
able change in the degree to which the 
2Q alumina can be compacted. Thus a varia- 
tion between 1,400* C and 1,500° G in the 
temperature at which different batches of 
this mixture are calcined does not affect the 
degree of shrinkage during firing after con> 
pacting* 

Alumina produced according to this in- 
vention amy advantageously be used for high 
temperature refractories and high tempera- 
ture electrical insulators such as spark plugs. 
WHAT WE CLAIM IS :— 
1- A method of producing alumina which 
comprises calcining aluminium hydroxide in 
the presence of a metallic halide and a boron 
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compound* 

2. A method according to Oaim I in 35 
which the metallic halide is a fluoride. 

3. A method according to Claim 1 or 
Claim 2 in which the metallic halide is an 
aluminium halide. 

4. A method according to any of the pre- 4$) 
ceding claims in which the boron compound 

is boric acid. 

5 + A method of producing alumina which 
comprises calcining aluminium hydroxide 
which has been produced by the Bayer pro* 45 
cess, in the presence of 1% to 5% of boric 
acid and up to 5% of aluminium fluoride by 
weight of the aluminium hydroxide, 

6> A method of producing aluirugoa which 
comprises calcining aluminium hydroxide 50 
which has been produced by the Bayer 
process, in the presence of 2% boric acid and 
1% of aluminium fluoride by weight of the 
aluminium hydroxide. 

7. A method according to Claim 6 in 55 
which the aluminium hydroxide is calcined 

at a temperature of between 1,400* C. and 
1,500° G for three hours, 

8. A high temperature refractory contain- 
ing alumina produced by a method accord- 60 
ing to any of the preceding claims. 

9. A spark plug insulator containing 
alumina produced by a method according to 
any of Claims 1 to 7 . 

R WILLIAMSON, 
Chartered Patent Agent. 
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We, Genjeral Motors Limited, a British 
Company, of 23, Buckingham Gate, Loudon, 
S.W.I, do hereby declare this invention to be 
described in the following statement:-^ 

This invention relates to an improved 
method of producing alumina from raw 
aluminium hydroxide t*y calcination. 

Calcined alumina is used as the main con- 
stituent in the manufacture of refractories* 
electrical insulators such as those in spark 
75 plugs, and like articles. During manufacture 
of such articles the dumina is usually mixed 
with minor proportions- of other materials, 
then moulded to shape, and finally fired, 
when a certain amount of shrinkage occurs. 
39 One object of the present invention is to 
keep the shrinkage to a minimum and sub- 
stantially constant for different batches of 
alumina mixtures : if the shrinkage is itself 
small, then the possible relative shrinkage of 
$5 different batches is very wall and its effect 
becomes of secondary importance. 

The shrinkage depends partly on the 
degree to which the alumina mixture is com- 
pacted during moulding: the greater the 
90 degree of compacting, the smaller the shrink- 
age - "-" — 



Thus crystalline alumina which itself can 
be highly compacted is advantageous for 
two reasons; firstly because shrinkage during 
firing is small, and secondly because possible 95 
variations in shrinkage between different 
batches of alumina are minimised. 

It has been discovered that such varia- 
tions are likely to occur due to different 
times and temperatures of calcination. 100 

A method according to the present inven- 
tion comprises reacting aluminium hydrox- 
ide during the calcination with a metallic 
fluoride and with a boron compound By 
this method, the degree to which lite crystal- 105 
line alumina and hence the mixture to be 
moulded can be compacted can be increased. 

The metallic fluoride may, for example, be 
calcium fluoride, but is preferably aluminium 
fluoride since this, on decomposition during XJ0 
the calcination, does not leave any undesir- 
able residue in the alumina. 

The boron compound is preferably boric 
acid. 

The quantities of the boron compound 11 5 
and the fluoride required to produce crystal- "... 
line alumina which can be compacted to the 
de$ked degree depends on the nature of the 
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compound and the fluoride and oa the tem» 
perature and time of calcination. If boric 
acid and aluminium fluoride are used* the 
former should be present 4a a proportion 
5 between 1 % and 5 % by weight and the latter 
up to 5% by weight of the aluminium 
hydroxide. 

Crystalline alumina which can be highly 

compacted can be obtained by adding 2% by 
10 weight of powdered boric acid and 0.5 % by 

weight of powdered alumMum fluoride to 

powdered aluminium hydroxide, and then 

calcining the mixture for three hours at a 

temperature of about 1,500 p G, IE the same 
IS mixture is calcined for three hours at 

1,400* C the degree to which alumina can 

be compacted is appreciably reduced; and is 

markedly reduced when calcined for three 

hours at 1,300* C 
20 Crystalline alumina which can also be 

highly compacted can be obtained by adding 

PROVISIONAL SPECIPICATION 
No. 36,293, AJP. 1957 



2% by wei^it of powdered boric acid and 
L0% by weight o£ powdered dummium 
fluoride to the raw aXuTnininm hydroxide, 
and then, as before calcining the mixture for 
three hews at a temperature of ! 9 500° C 
However, if the same mixture is caldned for 
toes hours at 1,400° C there is no appre- 
ciable change in the degree to which fbs 
alumina can fee compacted, Thus a varia- 
tion between 1,400° C. and 1,500* C in the 
temperature at which different batches of 
this mixture are calcined does not affect the 
degree of shrinkage during firing after com- 
pacting. 

Alumina produced according to this in- 
vention may advantageously be used for high 
temperature refractories and high tempera- 
ture electrical insulators such as spark plugs. 
E. WILLIAMSON, 
Chartered Patent Agents. 



We, Generax, MoTOfts Limited, a British 
Company, of 23, Buckingham Gate, London, 
SLW,L do hereby declare this invention to be 
described in the following statement:— 

This invention relates to an improved 
method of producing alumina from raw 
aluminium hydroxide by calcination, 

In the Provisional Specification accom- 
panying pur Application No, 29,616/57 
there is described a method of producing 
50 alumina from raw aluminium hydroxide by 
calcination which comprises reacting alumin- 
ium hydroxide during the caldnation with a 
metallic fluoride and with a boron com- 
pound. 

The present invention is based on the dis- 
covery that the other metallic halides, that is 
metallic chlorides, bromides and iodides, can 
be used instead of a metallic fluoride. 

Therefore the method, according to the 
present invention, comprises reacting alum- 
inium hydroxide during the calcination with 
a metallic chloride, bromide or iodide and 
with a boron compound. 

These three metallic halides also increase 
the degree to which the crystalline alumina 
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and hence the mixture to be moulded can be 
compacted. 

However if a metallic bromide or iodide is 
used, the degree to which the mixture can be 
compacted is but slightly increased. Better 
results are obtainable with metallic chlorides 
but these are not as good as the results ob- 
tained with a metallic fluoride. 

The metallic salt may, for example, be a 
calcium or potassium salt, but is preferably 
m aluminium salt since such a salt, on de- 
composition during the calcination, not only- 
does not leave any undesirable residue in 
the alumina but also increases the degree by 
which the mixture can be compacted. 

The invention disclosed in this and the 
Provisional Specification accompanying 
Application No. 29,616/57 may be broadly 
described as a method of producing alumina 
from raw aluminium hydroxide by calcina- 
tion which comprises reacting duminium 
hydroxide during the icalcination with a 
metallic halide and with a troron compound, 
.R WILLIAMSON, 
Chartered Patent Agent 
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